Abstract
Isaac Newton's law of universal gravitation is that the pulling force between objects is proportional to the product of their masses and inversely proportional to the square of the mutual distance. In his book 'Principia' published in 1687, Newton proved the law through the 'Moon test'. Here Newton quotes the authority like Christiaan Huygens to arrive the value of the mean distance of the Moon from the center of the Earth as 60 times the radius of the earth. Also he quotes Jean Picard to determine the average radius of the earth as 6372 kilometers. By doing these, he discusses whether the free fall acceleration of Moon is close to the value of 1/60 2 of the gravitational acceleration on the surface of Earth. He shows that 60 2 times the acceleration of the Moon was 0.9750m/s 2 and this value is only 0.4% smaller than the gravitational acceleration of 0.9780m/s 2 on the Earth surface which was known as the standard at the time.
However, the standard gravitational acceleration on the surface is 0.9806 m/s2, which is larger than Newton thought at the time. In the editions published in 1717 and 1726, Newton used the 6413-kilometer Earth's radius measured by Richard Norwood, not Picard's, to increase the accuracy of the 'Moon test', which yields a calculated value of 0.9812m/s 2 , which is only 0.06% off the gravitational acceleration on the ground surface. By the way, the Earth's average radius known today is 6,360 km, which means that Picard's value is better than Norwood's. Why, nevertheless, is it closer to the standard value when the Norwood's measurement is applied? When Newton first challenged this problem, he overlooked a very important fact ; The moon orbits the baricentre of the earth-moon system, not the center of the Earth. Taking this into consideration, the acceleration of gravity on the surface of Earth can be deduced as 0.9830m/s 2 , which is about 0.2% off the standard value. However, since the standard gravitational acceleration on the earth's surface includes the centrifugal acceleration component due to the earth's rotation, it can not be used to prove the gravitational law. Instead, it is preferable to use the gravitational acceleration of 0.9832m/s 2 at the poles of the Earth. In this case, we can confirm that the difference of 
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